Abstract: Posttraumatic stress disorder (PTSD) is one of the most commonly diagnosed psychiatric disorders in the United States and has been linked to suicidal thoughts and behaviors, yet the role of a PTSD diagnosis on functional impairment among suicidal individuals remains unknown. This study examined the association between PTSD status and functional impairment among military psychiatric inpatients admitted for acute suicide risk (N = 166) with a lifetime history of at least one suicide attempt. Measures of functionality included: (1) alcohol use; (2) sleep quality; (3) social problem-solving; and (4) work and social adjustment. Thirty-eight percent of the sample met criteria for PTSD. Women were more likely than men to meet criteria for PTSD (p = 0.007), and participants who met PTSD criteria had significantly more psychiatric diagnoses (p < 0.001). Service members who met PTSD criteria reported more disturbed sleep (p = 0.003) and greater difficulties with work and social adjustment (p = 0.004) than those who did not meet PTSD criteria. However, functionality measures were not significantly associated with PTSD status after controlling for gender and psychiatric comorbidity. Gender and number of psychiatric comorbidities other than PTSD were significant predictors of PTSD in logistic regression models across four functionality measures. Future studies should assess the additive or mediating effect of psychiatric comorbidities in the association between impaired functioning and PTSD. Clinicians are encouraged to assess and address functionality during treatment with suicidal individuals, paying particular attention to individuals with multiple psychiatric diagnoses.
Introduction
Posttraumatic stress disorder (PTSD) and suicide are serious health concerns among U.S. military service members and veterans. In a recent meta-analysis by Fulton and colleagues [1] , the overall prevalence of PTSD among Operation Enduring Freedom (OEF)/Operation Iraqi Freedom (OIF) work and life balance, and put the service member at risk for other taxing outcomes such as additional psychiatric diagnoses.
Overall, several researchers have stressed the importance of identifying correlates related to functionality [31, 32] . Despite the recent influx of literature on PTSD, we continue to lack understanding on the association between functional impairment and PTSD among individuals at elevated risk of suicide. One important question that remains unexplored is whether functional impairment among military service members with acute suicide risk have greater likelihood of having a PTSD diagnosis, regardless of gender and number of psychiatric comorbidities.
The current study sought to examine the association between PTSD status and functional impairment among military psychiatric inpatients admitted for a recent suicide crisis and at least one lifetime suicide attempt. Functionality was explored using a functional measure for work and social adjustment, as well as proxy measures investigating alcohol use, sleep quality, and social problem-solving abilities. We hypothesized that individuals who met criteria for PTSD would report greater alcohol use, more sleep problems, greater social problem-solving difficulties, and more work and social impairments, compared to individuals who did not meet PTSD criteria.
Materials and Methods

Participants and Procedures
Participants were military personnel, at least 18 years of age, who were psychiatrically hospitalized at an inpatient military treatment facility following a suicide crisis (i.e., a recent suicide attempt or suicide ideation requiring admission to an inpatient unit; N = 166). Participants were recruited within 72 h of admission. All participants had a history of at least one lifetime suicide attempt defined as "a potentially self-injurious behavior with a nonfatal outcome for which there is evidence, either explicit or implicit, that the individual intended to kill himself or herself" [33] . Data were collected as part of an ongoing randomized controlled trial evaluating the efficacy of Post-Admission Cognitive Therapy (PACT) to reduce suicide risk among psychiatric inpatients [34, 35] . Participants were voluntarily admitted to the inpatient unit, able to provide informed consent, cognitively capable of completing psychological assessments, able to communicate in English, and were cleared by the inpatient treatment team to participate. Cross-sectional baseline data were used for this study.
Measures
All measures used in this study were administered as part of the baseline assessment for the larger randomized controlled trial. Self-report measures were administered by a bachelor's or master's level research case manager. Clinician-administered measures were administered by a doctoral-level research clinician. The current study used a functional measure for work and social adjustment, the Work and Social Adjustment Scale (WSAS), as well as proxy measures of functionality to assess alcohol use, sleep quality, and social problem-solving abilities. These measures were added as proxy measures of functionality given the association of increased alcohol use [36, 37] , poor sleep quality [38] , and social problem-solving difficulties [39] with PTSD symptomatology and functioning deficits.
Alcohol Use Disorders Identification Test (AUDIT)
The AUDIT is a 10-item, clinician-administered measure that screens for excessive drinking. Items are rated on a 5-point Likert scale, with higher total scores indicating greater alcohol use and greater alcohol-related impairment. The AUDIT has been tested in a variety of settings and populations and has demonstrated high internal consistency and test-retest reliability. The internal consistency of the AUDIT for the current sample showed a Cronbach's α of 0.89 [40] .
Columbia Suicide Severity Rating Scale (C-SSRS)
The C-SSRS is a clinician-administered measure of lifetime intensity of suicide ideation and behavior. Assessed behaviors include preparatory behavior and interrupted, aborted, and actual suicide attempts based on definitions by the Centers for Disease Control and Prevention [41] .
Mini International Neuropsychiatric Screen and Interview (MINI)
The MINI is a brief, structured, clinician-administered assessment of psychiatric disorders corresponding to the Diagnostic and Statistical Manual, Fourth Edition, Text Revision (DSM-IV-TR), including PTSD (Module I) [42] . The PTSD module is composed of six dichotomous questions (I1 through I6) which explore current and past experiences of traumatic events according to the DSM-IV-TR criteria. PTSD criteria were assessed based on questions pertaining to lifetime and primarily current (i.e., past month) experience of PTSD symptoms. A "Yes/No" coding was assigned to each participant based on whether they met criteria for a current PTSD diagnosis. Note that the MINI does not provide information regarding PTSD symptom severity [43] .
Pittsburgh Sleep Quality Index (PSQI)
The PSQI is a 19-item self-report measure that assesses overall sleep quality and patterns within the past month. Higher scores indicate more impaired sleep. The PSQI has demonstrated high internal consistency (Cronbach's α = 0.83), global score test-retest reliability, and good sensitivity and specificity in distinguishing between good and poor sleepers [44] . The SPSI-R:S is a 25-item self-report measure that assesses participants' problem-solving abilities. Questions are rated on a 5-point Likert scale, with responses ranging from 0 ("not at all true of me") to 4 ("extremely true of me"). Lower scores on the SPSI-R:S indicate worse problem-solving abilities. For the current study, the SPSI-R:S demonstrated a Cronbach's α of 0.67 [45] .
Work and Social Adjustment Scale (WSAS)
The WSAS is a 5-item self-report questionnaire that measures the impact of an individual's mental health on their ability to work and perform daily tasks effectively. Items are rated on a 9-point Likert scale ranging from 0 ("not at all impaired") to 8 ("severely impaired"). Higher scores on the WSAS indicate greater impairment in work and social adjustment. The WSAS demonstrated good internal consistency with the current sample (Cronbach's α = 0.86) [46] .
Statistical Analysis
Initial analyses were conducted using between-subjects t-tests and chi-square tests to compare participants who did and did not meet PTSD criteria on demographic variables and functional outcomes of interest. Additionally, Cohen's d was computed to provide another form of presenting the association between functionality measures and PTSD. Logistic regression analyses were then conducted to further explore the association between functional measures and PTSD status adjusting for data-driven covariates (i.e., gender and psychiatric comorbidities).
Results
Demographic Characteristics
Detailed demographic information is presented in Table 1 . Participants were predominately male (65%), and Caucasian (65%), and nearly half were married (43%). The average age was 29.8 years old (SD = 8.8). All participants had a history of at least one lifetime suicide attempt, and 62% reported a lifetime history of multiple suicide attempts. Overall, 38% (n = 63) of participants met criteria for PTSD.
Women were more likely than men to meet criteria for PTSD (52% vs. 48%; p = 0.007), and participants who met PTSD criteria had significantly more psychiatric diagnoses than those who did not meet PTSD criteria (M = 6.37, SD = 2.30 vs. M = 3.66, SD = 2.30). 
Functional Differences
A series of t-tests using Bonferroni adjusted α levels of 0.0125 per test (i.e., 0.05/4) were conducted to investigate between-group differences on each of the functionality measures. Participants who met criteria for PTSD had significantly higher level of impaired sleep as measured by PSQI (p = 0.003), and significantly greater impairment in work and social adjustment as measured by the WSAS (p = 0.004), compared to participants who did not meet the criteria for PTSD. No statistically significant differences between groups were found on the AUDIT or the SPSI-R:S (Table 2) . 
Logistic Regression Results
Logistic regression analyses were conducted to assess for the effects of functional measures on the odds of participants meeting the PTSD criteria after controlling for gender and number of additional psychiatric disorders. Results indicated that higher scores on any functional measures were not associated with meeting the PTSD criteria after controlling for gender and number of additional psychiatric disorders (Table 3) . Female gender significantly predicted meeting criteria for PTSD in all four models. Similarly, a greater number of additional psychiatric diagnoses was predictive of meeting PTSD criteria in all models. 
Discussion
The current study examined the extent to which functionality was associated with meeting diagnostic criteria for PTSD (versus not meeting PTSD criteria) in a sample of psychiatric inpatients with an acute suicide crisis and at least one lifetime attempted suicide. We found that more than one third (38%) of the sample of patients psychiatrically hospitalized for acute suicide ideation or attempt met criteria for PTSD. Women and patients with higher psychiatric comorbidities were more likely to meet PTSD criteria. While individuals with PTSD had greater impairment in sleep and work and social adjustment, the associations between functional measures and PTSD were no longer significant when adjusting for gender and number of psychiatric diagnoses. Number of psychiatric comorbidities and gender were significant predictors of meeting PTSD criteria for all four of our functionality measures.
Demographics
While it is estimated that between 14% and 16% percent of deployed veterans and military personnel have been diagnosed with PTSD [47] , little is known about the prevalence of PTSD in military inpatient settings. The current study found that 97% of participants met criteria for at least one psychiatric diagnosis (separate analysis) and over a third of them met criteria for PTSD. This result corroborates previous data reporting the occurrence of PTSD and psychiatric comorbidities [2, [48] [49] [50] . Notably, this finding supports current concerns about a lack of trauma-focused services offered to high-risk individuals, such as those with a history of a suicide attempt and psychiatric comorbidities [51] . Historically, most clinical trials testing the efficacy of evidence-based treatments for PTSD, such as Cognitive Processing Therapy (CPT) and Prolonged Exposure (PE) therapy, have been known to exclude participants with suicidal thoughts and behaviors, resulting in a dearth of knowledge on how to best treat individuals at high-risk of suicide with PTSD [52] .
Additionally, the current study found that women were more likely than men to meet PTSD criteria, corroborating the findings of previous studies [53] . A study by Kang and colleagues [54] reported that, while women in the military generally have lower rates of combat exposure, they report higher rates of military sexual trauma, which has been shown to have a strong association with the development of PTSD. Similarly, a meta-analysis of 290 studies found that women are more likely than men to meet criteria for PTSD despite being less likely to experience potentially traumatic events, with the exception of sexual assault or abuse [53] . While the current study did not take a particular focus on gender differences or the types of trauma reported by participants, it is important to consider that the results could be associated with extraneous factors, such as that women are more likely to seek help for mental health-related disorders [55] and are more willing to disclose distressing information to others [56] . On the other hand, mental health stigma is generally higher among men, especially for those who have been sexually assaulted, thus increasing the chances of underreporting trauma [57] .
PTSD, Functionality and Comorbidity
Initial analyses demonstrated that, compared to participants who did not meet criteria for PTSD, participants who met criteria for PTSD were significantly more likely to report sleep difficulties and greater impairment in work and social adjustment. The significant association of PTSD criteria and functional deficits in sleep and work and social adjustment has been robustly supported in previous studies [15, 58] . We did not find significant differences on alcohol use or social problem-solving abilities across PTSD status. Because our sample was characterized by both high suicide risk and psychiatric comorbidities, functionality measures such as alcohol use and social problem-solving skills may not have been noticeably different between those with and without PTSD.
After controlling for gender and psychiatric comorbidity, however, there was no significant association between the measures of functional impairment and the outcome of PTSD status. Instead, female gender and increased psychiatric comorbidities were associated with higher likelihood of meeting criteria for PTSD. Further analyses are necessary to determine if psychiatric comorbidities are stronger predictors of PTSD status or if psychiatric comorbidities mediate or moderate the association between functional measures and PTSD.
Psychiatric comorbidity is common among people who die by suicide [58, 59] . While depressive and substance use disorders have the strongest association with increased suicide risk, PTSD, insomnia, poor sleep quality, and nightmares have also been found to increase risk of suicide in multiple studies [60, 61] . Veterans who screened positive for PTSD and two or more psychiatric diagnoses were significantly more likely to endorse suicidal ideation than veterans with PTSD alone [5] . Further, a case-control analysis of 5.4 million citizens in Denmark found that those diagnosed with PTSD and depression showed additive risk for suicide compared to those diagnosed with either disorder alone [61] , and studies on alcohol use disorder have found similar results [62] . This study and our findings highlight the importance of psychiatric comorbidity in relation to PTSD status, above and beyond functionality among individuals with heightened suicide risk.
Limitations and Strengths
Several limitations should be considered when interpreting results. First, this study presents baseline data analysis of a larger study assessing the efficacy of the PACT treatment for suicide thoughts and behaviors that was not originally intended to assess functionality in relation to PTSD status. The WSAS was the only measure in this study specifically designed to assess functionality, and is a short, 5-item self-report measure that is not considered a gold standard assessment of functionality. The AUDIT, PSQI, and SPSI-R:S are measures for investigating important clinical domains that have a functional impact on the overall well-being of a patient but were not intentionally designed to assess functional domains. Previous studies have used the Outcome Questionnaire-45 (OQ-45) [63] and the 36-Item Short Form Health Survey [64] when investigating functional outcomes. Both measures are valid, reliable, and easy to administer in a clinical or research setting. Functionality has been mostly studied for other psychiatric diagnoses, such as MDD and bipolar disorder [65] [66] [67] .
Furthermore, the strengths of associations in our current study may have be limited due to restricting our study to a high-risk, highly comorbid inpatient sample with elevated functional impairments. As previously mentioned, all participants in the current study were presented to the inpatient psychiatric unit following a suicide-related crisis and had a lifetime history of at least one suicide attempt. Results and interpretations should not be extended to those without a lifetime history of suicide attempt. Similarly, the results of the current study should not be extended to all members of the United States military as only a subset of the military population has acute suicide risk. In addition, our use of cross-sectional data from an RCT study made it impossible to assess causality between PTSD status and functional impairment.
The current study benefited from the inclusion of a widely used, reliable, clinician-administered diagnostic measure, the MINI. Many studies rely on retrospective chart reviews or self-report assessments to determine psychiatric diagnoses, which, particularly in settings where the individual's full psychiatric history is not accessible (e.g., emergency departments, inpatient facilities, and other settings outside of an individual's usual mental health care network), may lead to inaccurate data. The MINI is one of the most widely used assessment tools for the screening of psychiatric diagnoses and has been found to have good validity and reliability [42] . This assessment allowed for more standardized data gathering. However, it is important to note that the MINI was developed to be administered as a screener, acting as a decision support tool, and is meant to be used in conjunction with a clinical interview and other diagnostic tools.
Despite these limitations, findings from the current study may inform assessment and treatment of individuals psychiatrically hospitalized following a suicide-related crisis and have implications for future research on the link between functionality and PTSD among individuals with acute suicidal thoughts and behaviors.
Implications
It is important for clinicians to assess functionality throughout treatment. For over thirty years, the American Psychiatric Association has included a section in the Diagnostic and Statistical Manual (DSM) entirely focused on the assessment of one's functionality, called the Global Assessment of Functioning Scale (GAF; Axis V) [43] . In 2013, the new DSM dropped the multiaxial organization, along with the separate section for the assessment of functioning, opting instead for the recommendation that providers consider a new tool, the World Health Organization Disability Assessment Schedule 2.0 (WHODAS 2.0). As Gold described in her recent review [68] , this new measure makes a conceptual distinction between medical and mental health conditions, and the disabilities resulting from them.
This was found to be a notable improvement with important clinical implications, bringing more focus to mental health conditions and better assessment of important functional variables when assessing a patient's quality of life. Clinicians and patients can benefit from the implementation of functional assessments in clinical and research settings. The current study adds to a growing body of literature examining functional domains in relation to PTSD and suicide thoughts and behaviors.
Recommendations for Future Research
In addition to addressing the limitations described above, future studies should consider assessing additive or mediating effects of psychiatric comorbidity on PTSD and suicidal thoughts and behaviors. As mentioned previously, veterans with PTSD who screened positive for two other diagnoses were 5.7 times more likely to endorse suicide ideation than those with a PTSD diagnosis alone [5] . This comorbidity, in turn, may place the individual at a higher risk of suicide. For individuals with comorbid psychiatric conditions, it is important to investigate the role of each psychiatric diagnosis and the combinations of psychiatric comorbidities in increasing functional impairments and suicide risk.
Furthermore, future studies should assess whether specific types of functional impairments (in addition to the ones investigated in this study) are associated with PTSD and increased risk for suicide. For example, PTSD has been shown to have an indirect effect on suicidal ideation through increased interpersonal conflict, apprehension, and decreased perceived family support [69] . Functional impairments should also be considered during the development and administration of psychotherapy by monitoring comprehensive constructs of functionality and addressing functionality as a mechanism to improve patients' well-being.
Conclusions
The current study provides further evidence on the notable rates of PTSD and psychiatric comorbidity in a sample of psychiatric inpatients with at least one lifetime suicide attempt. Psychiatrically hospitalized individuals with a history of suicide attempt who met criteria for PTSD reported more disturbed sleep and greater difficulty in the ability to work and perform daily activities effectively. However, the association between functionality and PTSD status was no longer significant after adjusting for gender and psychiatric comorbidity. Notably, the vast majority of the sample met criteria for at least one psychiatric diagnosis and those with a greater number of psychiatric comorbidities demonstrated higher likelihood of meeting PTSD criteria. Future studies should consider investigating the causal pathways in which multiple medical and psychiatric comorbidities are associated with functional deterioration and PTSD outcomes. 
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